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was almost entirely due to an increase in grass biomass; in the
process forbs were overtopped and shaded out such that a
significant decline in species richness was recorded. In
contrast, herbivore exclusion did not significantly impact
nitrogen mineralization, perhaps due to the short period of
herbivore exclusion (3 years in 2005). However, the moist
riparian and wetland zones supported a high nitrogen
mineralization rate, while the potential denitrification rate
was also significantly higher than other topographic positions.
Thus, it is clear that large herbivores are essential agents for
disturbance in the riparian zone, acting to maintain species
richness by keeping grass biomass low.
doi:10.1016/j.sajb.2007.02.056
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The genus Cotula comprises about 55 species, most of them
endemic to South Africa, two occur in Australia, two in Asia,
two on the Tristan da Cunha Islands in the South Atlantic
Ocean, and one each in North Africa, East Africa, and Mexico.
The sister group of Cotula is the genus Leptinella from
Australia and New Zealand, formerly treated as a subgenus of
Cotula. Most Cotula species are disciform (lacking ray florets),
but some South African species like C. turbinata, C. duckittiae,
and C. macroglossa are radiate. A nuclear sequence (ITS) and a
plastid sequence (trnC-D) have been used to build a molecular
phylogeny of the genus. In the analyses Cotula forms a well
supported clade, with the exception of C. cinerea from North
Africa which is more closely related to Tanacetum and Chry-
santhemum. The results suggest a basal split into two clades:
one comprising C. coronopifolia, its sister species C. pusilla,
and C. bipinnata; the other consisting of the reminder of the
genus. Secondary ray florets apparently evolved separately in
C. turbinata/duckittiae and C. macroglossa. The endemic
species of Tristan da Cunha, C. moseleyi and C. goughensis,
are sisters to the South African species C. turbinata and C.
duckittiae.
doi:10.1016/j.sajb.2007.02.057
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Few studies have been conducted on soil seed banks in
arid summer rainfall regions of South Africa. Seed banks
form an important part of the vegetation in arid regions as
seeds can be the most prevalent or only viable form of many
plant species for several years. Therefore, the complete
description of a plant community should include the buried
viable seeds because they are as much a part of the species
composition of the vegetation as the aboveground compo-
nents. Five habitat types within the southwestern Kalahari
duneveld were selected to investigate seed bank composition
and dynamics. The habitats include Dune crests, Dune
slopes, Dune streets, Calcrete outcrops and a Riverbed. Soil
samples were collected over four seasons and were analysed
using the seedling emergence method to determine the
seasonally-germinable seed bank in each of the four seasons.
The seed-extraction method was avoided as it is best used for
seed bank studies in areas where large-seeded species
predominate. Comparisons are made between the species
composition of the aboveground vegetation and the species
composition of its corresponding soil seed bank. Changes in
seed bank size and composition over the four seasons are
investigated. By comparing the proportion of annual
dicotyledons, perennial dicotyledons, annual grasses and
perennial grasses occurring in a habitat; a possible response
of the vegetation to grazing can be hypothesized.
doi:10.1016/j.sajb.2007.02.058
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Gerbera aurantiaca is a long-lived endemic daisy confined
to a few small populations in the mist belt grasslands of
KwaZulu-Natal and Mpumalanga as a result of severe habitat
destruction and fragmentation over the last century. The
species exhibits two geographically isolated colour morphs
along its distributional range, an undescribed yellow-flowered
subspecies and the typical red-flowered subspecies. This
presentation reports on the results of an investigation into
some aspects of the population biology of the species. A
preliminary study of genetic variation in three representative
populations using allozyme electrophoresis has indicated
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relatively high values for an endemic species and that yellow-
flowered subspecies is the more genetically diverse. Observa-
tions of pollinator differences between the two subspecies
reveal that both are visited by hopline monkey beetles
(Eriesthes vulpine), while honey bees (Apis mellifera) are
restricted to the yellow subspecies. This divergence of vectors
impacts heavily on the reproductive success of the respective
subspecies. These data need to be incorporated in conserva-
tion management of the species.
doi:10.1016/j.sajb.2007.02.059
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Considerable attention has been paid to a supposed
dichotomy in floral nectar traits between hummingbird and
passerine bird pollination systems. Here we argue that a more
useful distinction at the global scale is between specialized and
generalized bird pollination systems. In Africa, where all
flower-feeding birds are passerines, flowers adapted for
sunbirds which are specialized nectarivores have nectar which
is very similar to that of hummingbird flowers in terms of nectar
volume, concentration and sucrose content. By contrast, in
Africa and elsewhere, flowers adapted for pollination by
occasional nectarivores are characterized by large volumes of
extremely dilute nectar with very low sucrose content. Thus the
evolution of nectar volume, sugar concentration and sugar
composition may depend less on whether bird pollinators are
hummingbirds or passerines, and more on whether they are
specialized or occasional nectarivores. We present several
hypotheses for the association between nectar properties and
specificity in bird pollination systems.
doi:10.1016/j.sajb.2007.02.060
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Suspension cultures were used as a model system to
investigate sucrose metabolism in four sugarcane (Sac-
charum spp. interspecific hybrids) cell lines transformed
with antisense neutral invertase (NI) constructs. Throughout
the 14 day growth cycle two cell lines in which the antisense
sequence was under the control of a tandem CaMV-35S:
maize ubiquitin promoter showed a strong reduction in NI
activity, as well as reduced hexose and increased sucrose
concentrations in comparison to the control line. In lines
where the antisense NI sequence was under the control of
the weaker CaMV-35S promoter alone, changes in enzyme
activity and sugar concentrations were intermediate to those
of the more strongly inhibited lines and the control. In
comparison to the control line, a higher sucrose to hexose
ratio, i.e. increased purity, was obtained in all the lines with
reduced NI activity. These lines also showed a decrease in
the in vivo rate of sucrose hydrolysis, suggesting that flux
through the ‘futile cycle’ of sucrose breakdown and re-
synthesis was minimised in transgenic tissues. Differences
between the transgenic cultures and the control were most
pronounced during the early stages of the growth cycle and
tapered off as the cultures matured. The transgenic cultures
displayed severely impaired growth characteristics suggest-
ing that although decreased NI activity may increase sucrose
content, the growth rate of the cells was retarded due to a
reduced availability of hexoses for respiration.
doi:10.1016/j.sajb.2007.02.061
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Inhabited areas are often sources from which invasive
species disperse. Road verges have been suggested as
corridors facilitating this dispersal, as disturbed habitats are
swiftly colonised by problem species. We therefore hypothe-
sized that (i) houses and urban areas are sources from which
problem plants disperse, and that (ii) verges act as corridors
for the dispersal of problem plant species. To test these
hypotheses a spatial hierarchical approach was used as
ecological processes vary across spatial scales. We sampled
presence and cover of problem plants in 20 plots per road at 5 km
intervals for four roads, nested within three city-centred
localities (n=240 plots). Roads started off from Beaufort
West, Prieska, and Middelburg; South African transit cities
with no other major urban areas within a radius of 200 km. We
also mapped permanent structures (e.g., houses and train
293Abstracts
